Differences in financing patterns and financial characteristics between female-and male-owned firms are often attributed to imperfections in credit markets. However, these differences could arise for many reasons, such as differences in the characteristics and preferences of owners and firms. The differences in lending patterns by gender may in fact have little or nothing to do with supply side factors or market imperfections. The goal of our paper is to test the hypothesis that differences in financing patterns between female-and male-owned small businesses can be explained by differences in business, credit history, and owner characteristics other than gender. In what follows, we first describe how owner, business, and financing characteristics of femaleowned businesses differ from male-owned businesses. We then conduct a multivariate analysis of indicators of credit use and recent lending experiences, modeling each of these as a function of firm, owner, and credit history characteristics.
I. Introduction
Differences in financing patterns and financial characteristics between female-and maleowned firms are often attributed to imperfections in credit markets (see e.g., Cavalluzzo, Cavalluzzo, and Wolken 2001) . However, these differences could arise for many reasons, such as differences in the characteristics and preferences of owners and firms. For example, smaller firms generally require less working capital than larger firms. The size, type, and age of a firm may impact both the need and the ability of a firm to obtain various types of financing. Newer firms may need additional working capital to expand but be less likely to be approved for credit because of their limited performance history. The differences in lending patterns by gender may in fact have little or nothing to do with supply side factors or market imperfections.
The goal of our paper is to test the hypothesis that differences in financing patterns between female-and male-owned small businesses can be explained by differences in business, credit history, and owner characteristics other than gender. In what follows, we first describe how owner, business, and financing characteristics of female-owned businesses differ from male-owned businesses. We then conduct a multivariate analysis of indicators of credit use and recent lending experiences, modeling each of these as a function of firm, owner, and credit history characteristics.
II. Data Description
The data for this study were compiled from the 1998 Survey of Small Business Finances (SSBF), a survey conducted by the Federal Reserve Board every five years. The 1998 SSBF collected data for fiscal year 1998 for a nationally representative sample of more than 3,500 forprofit, non-governmental, non-agricultural businesses with fewer than 500 employees. (For more information on the survey, see Bitler, Robb, and Wolken, 2001) . In this study, we restrict our analysis to the 2,692 non-Hispanic white-owned businesses that were not equally owned by men and women.
1 All results reported in this paper were weighted to adjust for sampling design and unequal response rates, and hence are to be interpreted as population estimates.
1 In this study, a firm is defined as female-owned if more than 50 percent of the owners (or ownership shares) are female. Firms were asked if more than 50 percent of the firm was owned by women. Firms that volunteered they were equally owned by men and women (about 3 percent of all non-Hispanic white-owned businesses) were excluded from this sample. Minority and Hispanic-owned businesses are excluded because the sample sizes for female minority-owned firms were too small to analyze separately from men. We also did not want to confound gender effects with possible race effects.
We examined various firm and owner characteristics, credit history, recent borrowing experiences, and the frequency and sources of financial services. A data dictionary is provided in Appendix A, which lists the name and a brief description for each variable. Firm characteristics include: size (employment, sales and assets), industry (manufacturing; mining and construction; wholesale; retail; services; finance, insurance, and real estate; and transportation, communications, and public utilities), organizational form (proprietorship, partnership, C-or Scorporation), firm age, whether the firm is located in a metropolitan statistical area (MSA), and number of offices. Owner characteristics include sex, age, education, and experience. Credit history indicators include the Dun and Bradstreet credit score, bankruptcy, delinquency on personal or business obligations, judgments, and personal home ownership. Recent credit experience variables include whether the firm applied for new credit in the past three years, the disposition of the application, the approved interest rate, points to close, total cost of obtaining the loan, and whether the firm did not apply for new credit for fear the application would be denied. The last set of variables reflect financing patterns of the firm and include dummy variables indicating whether the firm used checking, savings, various types of loans, trade credit, business and personal credit cards, owner loans, as well as if they used credit cards or trade credit for borrowing. 2 In addition, the type of institution was identified for the firm's selfidentified primary institution.
III. Descriptive Analysis Firm and Owner Characteristics
Earlier research has found that businesses owned by women tended to be smaller and younger and were more likely to provide retail sales or services (U.S. Census Bureau 2001 , Robb 2000 , Brush 1990 ). As shown in Table 1 , in 1998 female-owned firms were significantly smaller than male-owned firms when measured b y employment, assets, or sales. 3,4 Female-owned 2 Credit cards and trade credit are used both for financing purposes and for convenience. Firms may use credit cards or trade credit and always pay balances by the next due date. We classify those credit card and trade credit users as convenience users. Firms that carry outstanding balances on their credit cards, or pay after the due date on their trade credit are more apt to the be the firms using these instruments as a form of credit than are those firms paying off credit card balances and trade credit balances each month. Since we are interested in financing patterns, we considered a firm to have used credit cards for financing only if firms carried balances and to have used trade credit for financing only if firms paid after the due date. 3 Because size is highly correlated with many firm characteristics (including financing patterns) as well as female ownership, observed univariate differences in characteristics might be the result of spurious correlation with male/female ownership. To analyze this possibility, and to help control for this sample property, we considered businesses were more likely to be in retail trade or services, and less likely to be in construction, mining, and wholesale trade than were male-owned businesses. Female-owned businesses were more likely to be organized as sole proprietorships, less likely to be incorporated (as either an Sor C-corporation), and about as likely to be organized as partnerships as were male-owned businesses. Female-owned firms were significantly younger than male-owned firms , with female-owned firms averaging 11 years compared with male firms averaging 15 years. Lastly, female-owned firms had significantly smaller (absolute) profits than did male-owned businesses.
Evidence suggests that characteristics attributed to "successful" entrepreneurs are more commonly ascribed to men than to women (Buttner and Rosen 1988) and that human capital plays an important role in the growth and survival of a business (Lucas 1978 , Jovanovic 1982 , Robb 2000 . The success of a business will depend on the owner's ability to obtain the necessary financial capital, which may be obtained from banks, venture capitalists, or other sources (Adrich and Zimmer 1985) . This ability is often a function of the perceived human capital of the firm. Since human capital is difficult to measure, owner education, experience, and age are all often used as proxies. In this analysis, we use the dummy variable "college" to indicate that the owner has at least a college degree. Experience is designated as the total number of years the owner has spent operating a business (including the current business). Male owners had higher levels of both education and experience on average than did women, and these differences were both statistically significant (see Table 1 ). Male owners were also slightly older than female owners. Hence, there is some evidence that the levels of human capital of female-owned firms were lower than those of male-owned firms.
Financing Patterns, Credit History and Institution Use
We next turn to an examination of the differences in financing patterns between femaleand male-owned businesses. We examined whether firms had outstanding loans, as well as various subcategories of the firms in our univariate analysis. The first group was restricted to firms below the 95 th percentile of female-owned firm sales, while the second group is restricted to firms with fewer than 5 employees. The third group consisted of firms that are five years old or younger. Because nearly half of female-owned businesses were in the service industry, descriptive statistics were also examined separately for these firms (group four). The univariate differences for firm and owner characteristics were still significant for these subgroups, as were differences in credit history, financing patterns, and recent borrowing experiences. These results are presented in Appendix B. 4 Population means are estimated using survey weights. The t-tests use robust standard errors that account for unequal weighting and sample stratification.
whether the businesses obtained credit via credit cards or trade credit. A firm was said to have an outstanding loan if it had one or more of the following: credit lines, mortgages used for business purposes, motor vehicle loans, equipment loans, other loans, or capital leases. As shown in Table 2 , the proportion of female-owned businesses that had an outstanding loan was smaller than the proportion of male-owned businesses, and the difference was statistically significant. Most of the specific loan types (capital leases, credit lines, equipment loans, and motor vehicle loans) were used less often by female-owned businesses than male-owned businesses. The differences between female-and male-owned businesses for these loan types were all statistically significant. These results are consistent with previous studies (Chaganti 1986 , Collerett and Aubrey 1990 , Carter and Cannen 1992 , Boden and Nucci 2001 . Mortgages and "other" loans were used by about the same proportion of female-and male-owned businesses.
In addition to obtaining credit using lines of credit and other loans, businesses might also borrow using credit cards or trade credit. Female-owned firms reported using business credit cards somewhat less and personal credit cards about the same as male-owned businesses.
Despite this finding, women-owned businesses were significantly more likely to borrow using credit cards (carried an outstanding balance on personal or business credit cards following regular monthly payments) than were male-owned businesses. Female-owned businesses used trade credit and borrowed using trade credit (paying after the due date) less frequently than maleowned firms. These differences were both statistically significant.
Longer term relationships with a commercial bank or other financial institution may indicate that a firm has a "formal" relationship in financial markets, which some (Rajan and Petersen 1994, Berger and Udell 1995) have argued is important to gaining access to credit markets. Previous research indicates that firms owned by women are less likely to use commercial banks for their financial services (Haynes 1999 , Cole and Wolken 1995 , Scherr et al 1993 . Table 2 includes variables measuring whether the firm used any financial services, whether the firm's primary institution was a commercial bank, and the length of relationship with the firm's primary institution. Female-owned firms were significantly less likely to have at least one financial service from sources other than the firm's owners. Although the proportion of female-owned businesses was smaller than the proportion of male-owned businesses having a bank as their primary institution, the difference in proportions was not statistically significant.
Lastly, female-owned businesses had significantly shorter relationships with their primary institutions than male-owned businesses. This latter finding may be due to the fact that femaleowned firms are typically younger than male-owned firms.
A firm's credit history is an important determinant of whether a firm can obtain credit.
Since owner and firm finances are often commingled and somewhat indistinguishable for some smaller businesses, the credit history of the owner may be just as important as the credit history of the firm. The bottom portion of Table 2 presents means of variables related to the firm's credit history and recent borrowing experiences. As measured by Dun and Bradstreet's credit score, firms owned by women were considered to be higher risk than firms owned by men.
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This difference was statistically significant. There appears to be very little difference in the individual mean estimates between female-and male-owned businesses for the self-reported credit history variables (bankruptcy, delinquency on personal or business obligations, judgments against firm or owner, denied trade credit, and home ownership), and none of the differences were statistically significant.
Recent Borrowing Experiences
The recent borrowing experiences of female and male business owners are shown in the bottom portion of Table 2 . Businesses owned by women were significantly less likely to have applied for a new loan in the last three years. This is consistent with the fact that women-owned firms were less apt to have outstanding credit and may simply reflect a difference in credit demand. However, there is some evidence that differences in application rates could in part be the result of certain firms selecting to not apply because they thought they might be turned down. 6 The proportion of female-owned firms fearing denial was greater than the proportion of male-owned firms for all groups of firms, and the difference was statistically significant at the 90 percent confidence level.
Despite difference in loan application rates, however, approval rates for female-and male-owned firms that did apply for new credit were not statistically different. In addition, there were no significant differences in loan terms, including interest rates, points paid to close the loan, and the total cost of obtaining the loan once the loans were approved.
5 Larger values of the Dun and Bradstreet credit score imply lower risk or greater creditworthiness. 6 Surveyed firms were asked if there were times in the last three years when the firm required credit but did not apply because it thought it would be turned down. Firms that indicated they had feared denial were then asked why.
IV. Multivariate analysis
All of the results reported thus far have used univariate comparisons. From these results, we found differences in the firm and owner characteristics of female-and male-owned firms, as well as differences in their use of credit. We now estimate whether there were differences between female-and male-owned firms' credit use, after controlling for many of the differences in firm, owner, and credit history characteristics. We examine five dependent variables related to credit use: 1) firm had outstanding loans; 2) firm borrowed using trade credit; 3) firm borrowed using credit cards; 4) firm applied for credit in last three years; and 5) firm did not apply for credit for fear the application would be denied. For each of these variables, there were significant univariate differences between female-and male-owned firms. We estimate a reduced-form multivariate logistic equation of the following form for each of the dependent variables 7 :
Female is a dummy variable indicating the firm was female-owned. If differences in credit use patterns can be explained by firm and owner characteristics (other than sex), then the coefficient on female (β) should not be significantly different from zero.
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Dependent variables: The first three dependent variables focus on different credit products -loans, credit cards, and trade credit. These types of credit could be substitutes (generally credit obtained from credit cards and trade credit are likely to be more expensive than other loans, are usually extended for short periods of time, and in the case of trade credit, are extended only in conjunction with the use of other services). Alternatively, the different types of credit may be complimentary. As credit demand increases for a firm, it may increase for all 7 Robustness checks included interacting female with specific variables of interest such as industry and size as well as running regressions separately by industry. Generally, female was not significant in most interactions and most subpopulations. The exceptions are: for interactions-in the trade credit equation female interacted with all industries and female interacted with retail; for the credit card equation female interacted with all industries; and for loan application, female interacted with all size measures. In the separate industry equations--in the loan equation, female was positive and significant in FIRE and negative and significant in services; in the trade credit equation female was positive and statistically significant in retail and FIRE; in the credit card borrowing equation, female was negative and significant in TCPU and positive and significant in retail and manufacturing; in the loan application equation, female was positive and significant in TCPU and negative and significant in services; and in the feared equation, female was positive and significant in mining and construction. 8 The tests for differences of means mentioned previously are equivalent to running the model Y = α + β (female) + ε and testing whether the coefficient β is significantly different from zero.
types of credit. The final two dependent variables, applied for new credit and feared applying, focus on recent borrowing experiences. These characteristics vary from model to model and include indicators for the types of financial services used by the firm (checking, savings, owner loans, regular loans, trade credit, credit cards). Having loans, borrowing using trade credit, and borrowing using credit cards could be substitutes for credit. Indeed, some have argued that borrowing using trade credit or credit cards is actually an indicator of credit constraints, since it is presumed that trade credit and credit cards are more expensive sources of credit. However, because we examined these factors in a reduced-form setting, it is possible that each of these were also proxies for credit demand -firms that used loans also used credit cards and trade credit for borrowing.
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Multivariate results:
Outstanding loans: The dependent variable in the first logistic model is whether the firm has any outstanding credit lines, capital leases, mortgages, motor vehicle or equipment loans, or any "other" loans (such as unsecured term loans), shown in column 1 of Table 3 . Firm characteristics that were statistically significant include age, size (all three measures), industry, organizational form (C corporation), and MSA. Larger firms and firms between four and nine years of age were more likely than smaller and older firms to have an outstanding loan. Firms in mining, construction, finance, insurance, and real estate were more likely to have an outstanding loan than firms in manufacturing. Finally, firms located in MSAs were less apt to have outstanding loans.
Of the credit history variables, bankruptcy and delinquent on business obligations were significantly different from zero. Firms that filed for bankruptcy in the past seven years were less apt to have outstanding loans but firms that have been delinquent on business obligations were more likely to have outstanding loans.
Only owner age was statistically significant among the owner characteristics with owners between 35-45 years old and 46-55 years old being more likely to have loans than firms owned by older individuals. Owner education and experience were not statistically significant. This seems to indicate firm factors were more important in determining whether or not a firm has an outstanding loan. We reported earlier that 58 percent of male-owned businesses and 47 percent of women-owned businesses had outstanding loans and that this difference was statistically significant. After accounting for various firm and owner characteristics, however, the coefficient on female is negative, but not significantly different from zero. Hence, whether firms have outstanding loans appears to be a function of characteristics of the firm and owner other than the sex of the owners.
Trade credit borrowing:
In this model, the dependent variable is the indicator of whether the firm repaid trade credit after the due date (borrowed). As shown in column 2 of Table 3 , the coefficients of both the log of sales and log of assets were positive and significant, indicating that larger firms were more likely to borrow on trade credit. The same held true for C corporations.
Industry was significant as well, with firms in retail; transportation, communications and public utilities; and finance, insurance and real estate less likely than manufacturing firms to use trade credit borrowing.
The coefficients on all of the credit history variables, except judgments, were statistically significant. The Dun and Bradstreet credit score is negative indicating that the more creditworthy a firm, the less likely it is to borrow using trade credit. This finding is consistent with the view that riskier firms have to use trade credit as a source of financing, since it is believed that trade credit is a more expensive source of credit. Delinquencies on both personal and business obligations were positive, which is not too surprising given that the dependent variable is defined as paying trade credit obligations after their due date (i.e., being delinquent).
Owners with less experience were less likely to borrow through trade credit, while owners between the ages of 35 and 55 were more likely to borrow using trade credit. The coefficient on education was negative, indicating more educated owners were less likely to borrow using trade credit, but it was not statistically significant. Finally, the coefficient on female was not significant. Although the descriptive statistics indicate that women-owned firms were less likely to borrow using trade credit, we conclude that differences in trade credit borrowing between men-and women-owned businesses can be explained by characteristics other than the sex of the owners.
Credit card borrowing:
The dependent variable in this model is an indicator of whether the firm borrowed using business or personal credit cards. This variable equals one if the firm used business or personal credit cards and carried balances after monthly payments were made.
The univariate means test revealed that a significantly larger proportion of female-owned businesses borrowed using credit cards compared with ma le-owned businesses. Results for this equation, shown in column 3 of Table 3 , differ somewhat from earlier equations. The youngest firms were more likely to borrow using credit cards than were the older firms. Size was not significant. Incorporated businesses (S and C corporations) were less likely than sole proprietorships to borrow through credit card use. Overall, industry was significant and firms in mining, construction, and finance, insurance, and real estate were less likely than firms in manufacturing to borrow through the use of credit cards.
As shown by the estimates for the coefficients on the credit history variables, less creditworthy firms use credit card borrowing more often than more creditworthy firms. The coefficient on the D&B credit score is negative, indicating that firms with higher credit scores (less risky) were less likely to use credit card borrowing. The coefficients on personal and business delinquencies were positive and significant indicating that firms using credit card borrowing had poorer credit histories. Firms that had owner loans were also more likely to have credit card borrowing.
While the results indicated that firms with the least experienced owners were less likely to use credit card borrowing, the other owner characteristics were not statistically significant.
Yet, the coefficient on female was both positive and statistically significant, indicating that after the firm and owner characteristics were accounted for, women were more likely than men to use credit cards for borrowing.
Recent Borrowing Experiences:
We next estimate logistic equations for indicators of the firm's recent borrowing experiences: 1) did a firm apply for credit in the last three years and 2) did a firm not apply for credit because it "feared" it would be denied. The models for these variables include the same basic set of explanatory variables (firm characteristics, owner characteristics, credit history), as well as indicators of whether the firm uses loans, credit card credit, and trade credit borrowing.
Our descriptive analysis suggested that a significantly smaller percentage (19 percent) of female-owned businesses attempted to borrow than did male-owned businesses (24 percent).
Yet of those firms applying, the acceptance rates were about equal for female-and male-owned businesses (76 percent). Generally, a larger proportion of female-owned businesses did not apply for fear of denial, and the difference between female-and male-owned businesses was statistically significant at the 90 percent confidence level. Table 3 ). Younger firms were more likely to apply than older firms, while larger firms were more likely to apply than smaller firms. Firms were more apt to apply if they had been delinquent on personal obligations, had a judgement against them, or had been denied trade credit. Finally, younger owners (ages 35-45) were more likely to apply for loans than older owners.
After accounting for differences in firm and owner characteristics, the coefficient on female was negative, but not statistically significant. Differences between female-and maleowned business application rates appear to be explained by firm and owner characteristics other than the sex of the owners. A model on loan approval (not shown here) indicated that after accounting for credit history and firm characteristics, there were no significant differences in loan approvals between female-and male-owned businesses.
Did not apply for fear of being denied: Younger firms (4-9 years old) were more likely than older firms to not apply for loans for fear of denial (column 5 of Table 3 ). Size did not appear to matter. All of the credit history variables were statistically significant and generally indicated that firms with poor credit histories were more likely to fear denial. Home ownership was significant and negatively related to fear of denial. Those firms that had owner loans or had borrowed using loans or credit cards were more likely to have not applied for fear of denial.
Younger owners (ages 35-55) were also more likely than owners 56 years or older, to have not applied for fear of denial.
The coefficient on female was not significant, indicating that the sex of the owners was not a factor in this decision. Indeed, there was very little difference in the reasons given by men and women for fearing loan application denial. For both men and women, a little more than half mentioned their credit quality as a factor, while about a third said they feared that the perception of the prospective institution was a factor. Although a greater proportion of women cited discrimination, only three and a half percent of women said this was a factor that caused them not to apply for a loan.
Thus, it appears that fear of denial is significantly related to owner characteristics and credit history. The types of credit used by the firm also play a role. In general, riskier firms were more likely to not apply for a loan because of fear they would be turned down. After accounting for owner and credit history effects, there were no significant differences between female-and male-owned businesses' fear of denial.
V. Conclusion
The univariate analysis of female-and male-owned businesses revealed several significant differences in firm and owner characteristics, credit histories, and credit experiences of small businesses. Female owned firms were smaller, younger, more concentrated in retail sales and services, and more likely to be organized as proprietorships than were male-owned firms. Female-and male-owned businesses had similar self-reported credit histories, but femaleowned businesses were considered to be greater credit risks than were male-owned firms as measured by the Dun and Bradstreet credit score. Although female-owned firms were less likely to have applied for new credit than were male-owned firms, once they applied there were no significant differences between female-and male-owned firms in the approval rates or loan terms. Finally, we found that female-owned firms were less likely to have outstanding loans, less likely to use business credit cards and trade credit, less likely to borrow using trade credit, and more likely to borrow with credit cards than were male-owned firms.
In the multivariate analysis we generally found that credit use by female-and maleowned businesses differed primarily due to characteristics other than the sex of the owners, credit card borrowing being the exception. We also found evidence that credit card and trade credit borrowing were generally associated with less creditworthy firms and owners, which is consistent with the view that credit card and trade credit are more expensive and hence imperfect substitutes for loans. The differences in loans held by firms appear to be driven by demand rather than supply. Indeed, the approval rates from the univariate results indicate that there was no significant difference between female-and male-owned businesses. While more women indicated that they did not apply for fear of denial, the multivariate analysis indicated that the main reasons behind this fear for both men and women were related to credit history. Indeed, in a follow up question, respondent that feared denial generally indicated financial reasons. Only a small proportion of survey respondents-male or female-indicated that discrimination was a reason for fearing denial.
Our results indicate that there are systematic sex differences in firm and owner characteristics that give rise to many of the observed differences in lending patterns by gender.
However, we cannot address the fundamental issue that disparities exist in the factors that men and women bring to their business ventures (such as education and experience). Nor can we address the vast differences in industrial or size choices that men and women make when forming their ventures. 10 The pre-market forces in effect may be different for women than for men but cannot be evaluated here. However, our results do indicate that, in general, the differences by sex in lending patterns for these existing businesses did not appear to result from credit market imperfections. 10 The reasons for entering into a business could have profound effects on the resulting size, industry, and survival of a business. Previous research indicates that women were more likely than men to enter into business for flexibility, family reasons, and for a second income; female-owned businesses were also more likely than male-owned businesses to be part-time ventures (Robb 2000) . 
